The major contributors to CVS is thought to be the dry eye, the visual effects of video display terminals (VDT) such as lighting, glare, display quality, refresh rates and radiation and positioning of computer monitors.
Visual mechanisms on VDT screen
The focusing systems of human eyes are not meant for electronically generated characters on the VDT. It responds perfectly to the images that have well defined edges with good background contrast. (eg: solid black letters on white background). VDT letters are made up of small dots or pixels. Each pixel is bright at its center and with decreasing brightness towards its outer edge.
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The human eyes find it very difficult to focus on the pixel characters. The eyes focus on the plane of the computer screen but cannot sustain that focus. Then it will relax on to a focus behind the screen. This point is called the resting point of accommodation (RPA) or dark focus. RPA is different from person to person but it is somewhat away than the normal working distance to the computer. Therefore the eyes are constantly relaxing to RPA and straining to refocus on to the screen constantly.
The constant changing of focusing by the ciliary body creates fatigue to the eye and causes accommodative symptoms pertaining to CVS.
Studies on CVS
By the year 1992, a total 1307 surveys were completed by American optometrists and reported that the majority of VDT patients have symptoms that are different from other near point workers in relation to glare, lighting viewing conditions and spectacle requirements. Travers and Stanton identified a trend in symptomatology. They reported that the symptoms appeared to increase as the duration of VDT exposure increases. It has been estimated in the USA that the diagnosis and treatment of CVS costs about $ 2 billion each year.
Computer vision syndrome and children
Children have more access to computers either at home or at schools now. Parents also encourage children at very early years to use the computers. It is believed that heavy computer use among children put them at the risk of getting early myopia. Several studies have shown it.
• 25% -30% of computer using children need corrective glasses -A study at the University of California at Bekerly School of Optometry.
• The percentage of patients who work with myopia has increased from 12.1% to 20.4% since 1995 according to a study by the department of health in Taiwan.
According to American Optometric Association the impact of computer use on children is vision involves three factors.
1. Children have a limited degree of selfawareness. They perform a task on computer for hours and hours without breaks. This prolonged activity causes CVS.
2. Children are very adaptable. They assume that what they see and how they see is normal, even if the vision is problematic. Therefore parents need to monitor their work.
3. As children are smaller than adults the computer work station set up arranged for adult usage does not suit the requirement of children. Computer users should view the screen slightly downwards at a 15° angle.
Lag of Accommodation
Symptomatology
As described earlier symptoms can be categorized as, 3. Increased exposure. In normal reading the eyes look downwards causing the lids to cover the part of the cornea minimizing the evaporation of tears. On the contrary the computer operators view it in a horizontal gaze causing wider opening of the palpebral fissure that lead to increased evaporation through exposed area.
4. Sex -It is found that the prevalence of dry eye is slightly higher among females.
5. Age -Tear production normally decreases with age. Post-menopausal women are the group of individuals who are mostly affected.
6. Systemic diseases and medications -Dry eye is associated with some systemic diseases.
(eg: Sjogren syndrome, rheumatoid arthritis, and several auto immune diseases.) Treatment diuretics, antihistamines psychotropic and some antihypertensives are associated with dry eyes, and patient taking such treatment are more prone to get CVS.
7. Contact lens use -Office workers wearing contact lenses are more likely to suffer due to CVS. Contact lens comfort is highly dependent on lubrication of the eye.
Other ocular pathology -Dysfunctions of the lid glands as in blepharitis affecting
Meibomian glands causes lack of adequate lipid layer in tears that causes more evaporation.
Visual effects due to computer screen display
Visual effects are due to number of display characteristics such as character size structure, style and the image contrast and stability.
Display quality
As discussed earlier images are produces mainly by pixels and raster (horizontal lines). The images formed by them lack sharp edges. Slightly blurred characters create an under stimulation of accommodation and causes lag of accommodation behind the screen. Resolutions of the monitors are associated with visual fatigue. Resolution of monitors has improved drastically over the past decade.
Lighting and glare
Bad lighting conditions of the surrounding area of the computer can adversely affect the eyes of the user. Bright illumination from surrounding (head fluorescents, large windows, desk lamps) can wash out screen character images. It creates a glare and reflection. It causes annoyance and visual fatigue. It has been shown that surrounding luminance significantly reduces accommodation amplitude. Glare causes delay in reading time and when it is not possible to change the surrounding lighting system anti-glare filters are used to reduce it. But some studies (a study with 25, 064 participants) investigated for incidence of asthenopia did not show that the filters reduce the occurrence of asthenopia.
Refresh rates
Refresh rate is the number of times per minute the screens repainted to produce an image (measured in Hz). If the rate is too slow characters will start to flicker. It causes annoyance fatigue and headache. The critical fusion frequency (CFF) is the refresh rate that human eyes do not distinguish the pulsating beams flicker as separate entities. It is 30-50 Hz. Therefore it is recommended to have 75Hz that removes flicker at all brightness levels. Studies have shown that much higher refresh rates decreases ocular symptoms and improves the reading rate too. Liquid crystal displays (LCD) have very high refresh rates compared to cathode ray tube (CRT). LCD is an advance in screen technology that minimizes ocular discomfort.
Radiation
It was earlier thought that the radiation emission from VDT causes health effects to the user. Ionizing radiation is known to cause human cellular changes and break down the chemical bonding and change the neutral molecules. But VDTs do not produce or emit alpha, beta or gamma rays or hard x-radiation. Small amounts of soft x-rays are produced. But it is also contained by the monitors' glass screen. Studies have shown that there is no evidence to support that VDT operators face hazards like skin cancers, spontaneous abortions and ocular abnormalities due to ionizing radiation. Research should be done to define the risk of electromagnetic radiation produced by VDT.
Prevention and treatment of CVS
It is multidirectional because different people have different complaints. Treatment needs ocular therapy as well as workplace adjustments.
Lighting
Light should not be too bright and set in a way that it does not throw bright light in to the eyes or on to the computer screen producing glare Excessive fluorescent lighting should be reduced and window lighting should be filtered with curtains or blinds or tinting. Anti-glare filters may not reduce the symptoms of asthenopia but provide visual comfort.
VDT positioning
Postural difficulties at the VDT lead to pain in the back neck and shoulders. It is important to keep the monitor at a proper distance and height. Studies have shown that improvement of physical ergonomics reduces discomfort at computer stations and improves performance.
It is recommended that the eye should be 35-40 inches away from the monitor. (Earlier it was thought to be 16-30 inches but it has been proved now that at shorter distances people get more eyestrain).
It is also recommended that the screen should be placed 10-20 degrees below the eye level. When the screen is higher than this, the user turns the head back and causes muscle strain on the trapezius and neck muscles. When the monitor is lower, the gaze is downwards and exposes less ocular surface reducing tear filters evaporation. Studies have shown that raised monitor has no beneficial effect on postural stress of the cervical spine.
Work breaks
When regular breaks are given work efficiency improves. This has been proved by studies. Short frequent breaks are recommended. A quick walk at the break (around the office) will give a stretching to the fatigued muscles. It provides the change of focus of the eye and relaxation. It is believed that looking away at a distance at least twice an hour is sufficient for prevention of visual fatigue.
Lubricating eye drops
Symptoms caused by dry eyes can be relieved by lubricating drops. Over-the-counter tear substitutes are available at pharmacies. It can be used periodically to rewet the ocular surface. It helps in maintaining the balance of salts and acidity too, while working with the computer. It is important to find the proper lubricating drop for the computer user. Higher viscosity of lubricants reduces the visual acuity.
Computer spectacles
An occasional computer user may be able to use his own spectacle and use the computer without much problem. But those who spend more than 1 -2 hours per day can benefit from computer glasses. Progressive lenses are thought to be better but still the users will find a "perfect-spot" with the lens and use only that spot for viewing the monitor. This also resulting annoyance and head/neck strain. Occupational progressive lenses are now designed to have a large area on the top half of the lens for mid distance viewing (arms length viewing) and a bottom half for near viewing (for the key board). Presbyopes need special attention when deciding on the right glass for the computer. A micro environment glass (MEGS) is presently under study which will address the ocular surface pathology also. Removal of accumulation of airborne particles and irritants are expected to include in this design.
